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[#HPff*<7)«EB] 

[If*® l ] m.mm~ v - x #x * * * »; r #x i:i 19 

±iB^^#&fl«(±, ±12 v - x # x OjJUt £ iffJ^-T * «JE«iJ5e3M?8: t , 

So 

[Iff*® 2] ±SE^iStt#*X(±, ±fBV-X^X^iff<7)_hf£Jr^ 'J T if 

[Iff*® 3 ] _tie*J£3!iJ5e#&(±. ±§S* t'J T #x UJifS^^tt^X^ 
#Sn$tL7^^<7)_h|Sv-x#xcoM^iIiJ^i--i> <t 0 KffittSft*, Iff*® 1 X 

[If*® 4 ] ±SE^ffi14#X8fc*«Hlf|l¥g:(±, _L|S v - x #x OffliJ^itJK 

^fgtetf^osfc*****-*-*, i»*® 1 7^3 <?>-? 1 m<of&WkmWo 

[If*® 5] ±faaiJSiW5g#SJi, ffimiimtf/Xtij£llli#o±iev-;* 
#x o*JS * «IJ^-T Si^ icgfig $ *i* , If*® 1 JbM 4 <r> 7 ib^-ftifr 1 ®co 

*® 1 7!;M 5 <D n *> v>-f*ta* 1 ®<«3fl^go 

[If*® 7 ] ±ffi:F©tt#*«£*«l»#ISili, -tlE* t'J7 2fx H#jpi- 

<7)vrL»«-^ Uiiii:, ±SB* t'j 7 #x o»!Efi £±§^1" * , If*® 1 7^; 
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I6 0^i>W 1 Jl<7)J&§l^«o 

_bfM^£14#'x{i, _hf£^ ^ 'J r #xriUifSv-x:tfx£Mi£-t-&HuC 
, SO <Dffi& <T> ftM L , ±SE -V 'J Tif7 #*±f £ V - X # X £ L £ ft K , IS^r 

-v >; T#'x^rd§<h^i,7Li-£, it^Jii M7wi *,^-rtL^i3i6o^Bi^So 

[ifjjtrli o] ±ifiv-x#xii, jtffl?as-eo^^;s^2 6 6 Pai») 

Im^mi 1] ±ffiv-x#X{i, W (CO) §Xh&, W*^17!/M9 
[1^12] ±fe?*KiIiJ^¥Sti, •7-'Ji^J»^55-7tMft'C-*^ 

[ii*^i3] m^i^si l^o-^^rtL^i^^^^M^ffx.^ 

mrffi^lii^^tcv-x^x^, 3^ 'J r #x t^tc, m.^if7(D^x\ #xjfc 

mmmmm^m^, 

mm if x ^cis^t, rnmrn^- a x ^ k -a- i n & m i s v - x # x ^ jt 

mifBtf'x^ij&^^ft, mrf£^'x^ig§4 I ^m)fByI^^'x(z^L, ^^14 
2f X *#^ni" h if 7 ft&ffllf&SB <h , 
HulB^xMiliJ^tc^^Ttfb tL/cMIS v - x #x coiiiJ^S^^v^r . 

mm if 7 m^m^u (± , m m #x mm ic & it mm-<&& if 7 o £ ao 5e 



m§E#2 003-3064474 



&m 2003-191044 ^- v* I 3/ 

^ # x 4 1 13 7° n - rm^r * im& l , mr ie?!^ *r * * * aii l £ hu ie 7° o - rm-^- 
> r m is v - * #x (7) l fzfcmm^- if x iM^m^im z 

[W^i 7] BuiEi±A7ft(i^ fjfE^xM^m^«o±rdiJi^iiT;rL 

1iJUI5lt^tL^^<h^#^<!:i-^»^l 5£fc(±l 6 fEfSc^^Bi^o 

[fflf^l 8] Ttifffi«JK«95£aHi, ffir§E#xJK£IS&'K iiuIETO14#X7&* 

ffifiE^^rxd-fttn^n^fiSJ: o fcTatffloftfinjs^-c, ffirfev-x^xft 

[If^l 9] friBftJK«!l5eSSli, iffiSEtfxjiBgS&cK BufE^tttf**^ 
huIEMd* 2f x left Jin $ ti £ ftfi i H (OitLW iz&^x. m IE v - x #x ft 
«^iiJ^i-^ci^ir»<hi-^If^l 4-1 v»-f*L^-^|B|RoiS 

U MIE^^*'X^^a^L^HulE*^co^ma^^^ HWCS^TtufE 

tmif«:#* - 1 ^mtir^m^m i 5ie«co^i^«o 

[if ^2 2] HfriE**xft^m^g(i. i^«-»ta*n*fl'**ffim-c* 
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2 0-2 2(oh, v»-r*i*»— m&WL<om.wmw.<> 

Ilf^3l2 4] iufe^fxffi55ig&4'UiJv>-c, BufEM£-#*ii6. 6 6kP 

[lf^Jl2 5] SEKtftc, V-X#**#tr«£#X«:«*&-r&I*|fc, 
fj IEwOS * 0 hu lErl^ <7)|±^ Sr iJW5ei- £ IS t , 

[if *s 2 9 ] mri&sNtt £ asjt-r * is t jfcm-r & iso *r*> % ^-n 

2 5ltli2 6 iE*StO ffi^&o 

[3&9!OfMlllfctfclB] 
[0 0 0 1 ] 
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• »J»-r4CVD^IKII1t{3|W-t*o 
[0 0 0 2] 

[0 0 0 3] 

CVDg (ffc¥W*tt§J££i£) , fli:MO HMfof:MOCV 
D (*r«&*ffc^ffij£fti£) iiia^TOItli, -ti:ff^U:t«(?)i 

U ^SE&ffcfS-CSt'ffcS-iir-C 7-x^^ffMt^>- fcrt*fT feixrv^o 
[0 0 0 4] 

t'^mm • 5Ub $ -tfrffM Ltv-x*'x«U L TfiM £ ft£ 

[0 0 0 5] 

A £ ft. & V - 7, if x Lftjg * MLt ^Mi- & <&m It - fe K li £ £ * - 

^ at* ^ffi^j * mi* -t £ c: t 1 w «t o r , ftta^is £ n & v - x # x * 
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[0 0 0 6] 

(dx n ^mmmit-m^mmmit-m^mn^mt^mxit^n^wm^R urn*? 

i-&OiI+5^&*<^#'X£#fbft&v>C: £t5 ? ^v> 0 
[0 0 0 7] 

-f fcfc>*>, CIO J: ^> ^tI^I ! H^*fotC VDM^rtf o*^HJ± 

T*'XCJ:()IL< fix Lf v\ v -x #x 

[0 0 0 8] 

# HpJt a tf> C V D y°u -t X £ , ^JEOfS^SW.^Hk-B^ Sr-ffio TUtTi-^ 

*^twJ±, ^fioS'f 1 7°n ^ x ^ cigll-^ti^^ft L , #n*^';r 

v - X 2f X (7) It JESSIE 4: ?jtJt IS ffl ^ L B v ^|p] rt ? £> * 0 
[0 0 0 9] 

- x 2f x <7) mb t± x°n -t x tc* § 4 j£¥ £ & tm 
[0 0 10] 

do* Tic, ifi^MOC VD«ttli, v-x ^x?SSOE^tH^« 
[0011] 
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»fjffetitv^73-7f y ? • < y -> a > (AE) fcffii^&iftJtiH 
^•^Jrb^^fflv^^}BlJ^^{i, 50Torr (6660Pa) ttTWi 
^ 4*ffi:E^lTT* V - X # X (7)^Jt * ffl 2>t%&lHtMLX&h'r. MOCVD 
te^Xn lH&WMJZnftMZmi CVD)SIftI(:iifffl"Cl4:i/»o 
[0 0 12] 

— tfiJx.(i";|tH2 001-234348 UP^2*i£$P< , "7-M 
^^m^n^TfcTlcJtft ( F T I R ) v>T # X <7> jftjg £ ISMJte L , g&ffllSE 

££«-C(i, m%t<nifx<7)m&St* F TIRIiiO ifJJ^L, -I ft<b*t ifc<7)#x 

«fc •) , lu f Ellfi # X co tf^Jt £ WSEi" h Z. t tfff t> tlX V > £ 0 
[0013] 

[#ITOK 1 ] 1112 0 0 1 - 2 3 4 3 4 8 -f-^fR 
[0 0 14] 

[IMfWvfclR 1 1 TMO C V DWM<D FTIRCU*"X7x-X 

iHMJ H0RIBA Technical Reports Readout No. 22, pp. 36-39, March 2001 
[0 0 15] 

mwtmik L±n t-rz mm] 

%\-t2>z.ttfnsmx$>z>o l^u ft i R«ia i) mmi&mtmiEttffim 
frbm%Lx^*z>tmwL?zm&x&^xi>, mmmm^u^^mk^mm^m 

[0 0 16] 

-r ft i Riij^cj: n v-x xmmtmjEZ: mm* mm. Lx^&t 
«ft k * a a*, * * r # x it» * ** ft $ ®& 

*> iz v - x #x (7) & g & a IE & IE H (- fi^IEi" iifciifitiii^o 
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[0 0 17] 

T if x »tL» * if*P $ ■£ , b is =fc * ISiii- & d £ -c v - x # X ft 

^iSWLTLi^^&o -coit-^, 3rMtf>v-x#xftj££[itfi 
x # x ftj£rt ? JgIE&$£H J: •) £ v »J»^H tt'JT 2f xife* £ $ fig***) 
t'J7 ^xit»«^-r * tf^oTv-x *-X}ftjs^sn L r L i 

[0 0 18] 

i , v - x (i > ffifrflRW* & v > ti H^^oiaJS 

o s fc— o<7)^^n-bx<7)^»t>-e^fb?us^^fb^-^r £*uc*tt&-r£ v 
-x#xftJ£otD&14{±jS< , — i2<nj&M-fu*7s<om~!SLtZ> v-x#xftjg 

^mzmm-r&zt*. &&%v-xifx<7>mm<nmm s &^tztiz>Wi&. z 

[0 0 19] 
[0 0 2 0] 

[0 0 2 l ] 
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[its £ & tz tb <d 

±fE^F;r£t$#x (±, ±=sv - x ^x^^iifE* t ')7 #x t;#^n £ ti& , 

±IB?jftSiIl5c¥-^Jix ±8E* t'J7 #"x K±fE^*£tt#X7HilH] $ tifzfe<n± 
f£v-x#-xco^Jt£iiJ5ei)-£ «fc -9 UBEg£*i&, If MM 1 Xti 2 ififfcojSJgS^S 

±ga^ffitt*'x»KjiiW»#S{i, -tie v - x jfx<Dmjz.mm-t)^#>7z#> % titz 

MiE% iikmmffl Izmir 2> X o ic, JifE*^ V T#xuttira1-£^ffit£#x^iM 

iff ^5 ^fe^LTtict o 

W*^17!jM4 0-9*)V>-r*L^1^0^|||SflltcJ: «9 , 
»E*i*SIEI&«:, ±IEJ&lgimu;i D&Hl <^«X(±±fEJ&0£M£^ ^x-f-^fjl 
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sjf^7i;fE«L£J:oU, 

&4J:tI:, Jhffi*^U t#xow£S ifjfcjg l ftM 6 <r> n i>fti 
IS*^8 UfEfcL*: J: -9 

Iff^]®17!/S8<7)^*>^-rn^l^O^:m^Slcj: t), S/cli 
Ijf^tri l o KfiEfcLfc «t -9 

±gav-x#xt±, ^ffiiSJt^op£fU±^2 6 6 P a «t •) i&^i&BM&WMZ 
£(4 

ffl^IIl 1 i:f£f L/:i -7 

±fEV-X#X(4, W (CO) 6"^**- »M1M9WH^W1)| 

±ia«Ki»i5c¥ia:ti, 7~-')*-mmfc9ifrititBmx*$>&, m&jammi 1 
m^mi 3 utmLtz x i 

W« 1 7!;M 1 loH^W 1 ^co^M^E^x.^>m»«^«^ 4 0 
m^mi 4 tcfEfRL£<fc -9 
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&ft * if L T #t^i" £ « * : Hft*&Hg £ * fit 7L tz J&WMW. f * o T , 
hu IS # x ^l^^T, fr I firS^- * f ^ * & iu f a v - x x <7)}ji^ 

* mitt z> if x mmmfcu t , 

mmif^m^mizmm.^ti. mmif^mm^^mmm^if^^nL. ^?st£ 
a x zttm-t&ifxmmMww t , 

mm if x mstm^Uiza ^ rt# h tt tz m i a v - x #x n > -c , 

*u i a *r x ?^jt$w^7&^tip-t- & w ia^fsi4 ifxomm. * mm -t %> # * 

hu fa *r * iftj£fl!5tffi(i . hu fa #x m« * n £ tt & mnais^ x out; * ?UJ^ 

i-^EE^Jft^^, f)gai±tlft^ 5 lfij^L7t:BtjfaEE^l^*o^^-c, pfav-xtfx 

ffitfa#x «jKiffl5E«a5J±, Mia^x^iiE&ft 3 i^is v>t Hijfa^^x * u -7°n - x* 
it ^ * l > mmM& # x * * & & l hu ta -7° n - m izm<3\, > r m ta v - 

■Huia**xjijgiij^(i, $ ib HHfjia^xtt^iss^^^tt^ Huia^^^xcoEE^ 
^^mi-^j±A7ttt> pia**X}#^tti^«-et#<btL/iHfjfa^tB^^, tuiais 

if 7. <D1±33 -izffilE L , mUifi&if * * U J3 it * syf a v - x #*x o J£ £ £ 

m -r * ^^^ift t £ fit x £ d t z t a at&g i 4 ia«o j&ih^s u j: 
Htria^Ma#^(i, «ria^m#i£^mL2t^m«-^offiu*tLr, mfia^i 
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ztiz> fig in T : <%m ^fig \z & ^ x , m ie v - x £ : sm-t ztz 

(i 

f?f*^l 9 iztmttzXd 

£ ft £ SB iH _twf£1WJ<7>f3:s n *j v > -c , itu I E v - x x ifcjg £ il!5gi" hzt* 
tSit^irai 4- 1 v^r*t^-JgfE*w^«lllfiUJ: £fc 

(i 

m^m2 1 iztmttzxn iz^ 

2 3 ICfEiS L «t ^ \z N 

itulEtfX^gj&'t'tC&^-C, l!ufE?!£-#'X<i6. 6 6 k P a&TO&lJ&m-r 

•3, ifzli 
m^m2 5 KSBIKLfcJ: -? 
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i/tS&f U , v - x if 7s £ $tsm.&if* tttl&tSIg <h x 
fjf^lf 2 6 tcfEfcL^J: -9 

ttjfMIE^ti^ U HufEffi^ 4- ^ tr C t It mi t ~f Z> %%im. 2 5 fEfc(7) a 
7 KfB«cL£i -? 

ISM 2 8 tcKiJcL^J: ^ 
ffi^Jl2 9 lz%zm.Lfz£ n \z^ 

mtmwt z mm-r sisfctaits ^ h fr—-n\z &^x, mmm^ 

[0 0 2 2] 
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[0 0 2 31 
[0 0 2 4] 

v - x # x <7) mtmw} l * -r v ^&m%i± ^mtt-wMzm^^ tz j&mz tm t%& 0 

[0 0 2 5] 

L . huIE 2f X £ t fcfS-^- H*o% >TV-X ^7"X iftJt £ £ if 
[0 0 2 6] 

m 1 <n%mim 

[0 0 2 7] 

El 1 £#Bs-r £ MfB^s^ 1 0 0 i*imnn*fc not, frie^s# 
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1 2 o <*■ iznm 2 ti, ^mitmm ioiml, t tzmm 1 3 2 a u «t 

2 0 f tc, itjiE«E^ 1 3 0 izttm-tz <t 0 m^tt^tL, Btss«7 -r 
>3 ort»k^&$*i&#**&3§&2Wfci 2 OrtO^n-t^^iaiclXt*"/ 

t7-A7 ki 1 ot, t&mm?&*fc 1 2 oofiijMtci^tt^n, #sf«^i 0 
1 • mm-t&v- h /wr 1 4 0 1 £$r;t, miEMswtm* 1 2 0 i*^ 

[0 0 2 8] 

0 2 1±, Hufstii 1 co^mm^ 1 0 0 zm^ttftmnm 1 ^mmmiz x h 

MOCVDtt2 0 0<7>«jR&mifrWU3Fi-o 
[0 0 2 9] 

BI2 ^#HSi-^,U % mrfEMOC VD^i2 0 0 (ilg^fSl 0 £fltx., Ar, 
Kr, N 2 . H 2 £ fc'O^fett^X^gBJR^If 10 1:, S^<&9 4 > 3 0 
is =t tmiBM#^l&9 O30 co-^HlSlt t, tifz-MwL : MmtMmW (MFC) 
1 2AS:^Lti^$^ 0 HUfie®S^aaiJt«^tt 1 2AI4, OCffi 

*&-t * >f # * <o mm * mm -r & 0 

[0 0 3 0] 

i o utt#&$*L/c«rga^«!t^^J±, Tar* £ Lrffffi u 1 o 

75^miEv-^*"x^HfffsM3i#f?i o o^^iit^o fip*>HfrfEv-x#*(i 
BuisJr-r r**xt*i:, mriam^si o nmnfrh mummms? 4 > 3 0 

, igMHi oi*r<7)j±^^^m-t-^j±^it 1 8Wt?>iiTv^o 

[0 0 3 1 ] 

@2WMOCVDtf2 0 0t(i > H^7^>3 0C, Htfieffi^ft 1 8 <D 

0 , Z<Dffr%i-?fX ? 4 > 3 1 Uti, A r , Kr, N 2 . H 2 & fWfSte*"*** 
efi«E*ftiJ!9^a (MFC) 1 2BS:^LTil&$Wo K*Sf£*«l»M 1 2 
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if^lt, fcfl-mS? 4 > 3 0^<^«fLOP£K#fR#X Lt, HCft^S 1 0 frh 

0 SriioTflfrSEfttaSSl 0 0 KflW&Sftio 
[0 0 3 2] 

H 2 <7)f$|J&-C(i, iuf£M#£? 1 0 0 KSMfcSftfcJfcSC^ f > 3 2 C(4, * - 
"7 (TMP) 1 4^tt^tLT^l9, MtCBuK^-^'^T-^^ri 4 
<F>W<fc\Z \t ffl IE ? - *°/-/^7-XFt^K7^°>7° (DP) 16 7& ? f£ 

It^titv^o >ltiibO^>7 0 l 4, 1 6li, MflWl 2 OI*I^0f^<7)K 
£Jg KHt#i- h o 01 x. JffTfE * - **5HF-# > 7° 1 4 i±, Hy IE K =7 4 *° > V 1 6 <h 
ftiLt, M^§?Wl 2 0l*]<OJ±}j£tf!J;L(41 Torr ( 1 3 3 P a) fS^ 

o 

[0 0 3 3] 

i 7tHtrfBM^i&7 >f > 3 o uti, m^wss i o oTiteia-ctfrsBftiasss 1 o 
o 7D-703 3**Ktt?>n, ifrfEJ^My&^'f >3 0^ 

<bOrl^^(±, HUlE^Vl/-7*2 6 <DfflffliZ£ V) % yi; 70-7 >f > 3 3^V^(i^ 

a^sii 0 oicic-si^?^ >3 o^<t, skwk&*&s*l&o m, z.<o 

■7°'J 7n-7^f > 3 3 It, 0 0 k aift-s-tf^siL** 

ico^'J 70-7^ > 3 3 U(±, ##2gf$*tSl 0 1 Srftka-t"*^jtoT, mf 
[0 0 3 4] 

[0 0 3 5] 
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— 77, H2OM0C VDii2 0 Otli, V - X #'XO#t*&B#tc. ±$L^i: 
^i^t'JT*^ (#^#'x£^-ir) ^4i-^7^i6, fUttfU <£ *) V-*#* 
£ it^ 6<J U fifc^-T (i H & 19 , V - * # X <7) ^ jf £ IE?f U *&£Q f £ C t 

ffiH-e^^o V-^**XWMI±, Htmtll 0l*l<7)l±tl^»^IF4' : l- ( 

[0 0 3 6] 

til 2BS^/Xlil 2A^fflt^> 7 - X OlS^fcg 

jE&mmm^Kz, ^ r^^if^^m^mmir^o 

[0 0 3 7] 

n-7^>33t:, l^-^^ t^£££^ 9 t , fM&M t 7 - 0 j. 

^m#^5t7t7feJtft 4 0 (WT\ TFTIR4 0J t^n) Zt&f&o F 

TIR40I±, T^ftt, **M&|fctb3M£<h, igClTM^^WU ^t/fxta^ 

7^ , Hu f £ if x 4^ ^- £ ft. Z> if x j&ft<Dtik%. £ Mmir Z> 0 
[0 0 3 8] 

Htfie-7 0> ; 7n-7^ > 3 3 (i, ±j$L«7^3 2i:, F7^'>7°16 
co±?;tffl-e^rL$ *u huIE K7 >r 7° 1 6 K «t <o 3f5c^>H^a[(ciBI#$n*o 

|2<DMOCVDgt2 0 0 t?i±, FTIR40^7" l )7D-7O3 3 ^HfS: 
It £ - i:i 19 , J5RJR^<&7 -f > 3 0 ^ 77 • 7-> 

a >-C(±ilj7£-e§^^5 OTorr (6660Pa) i^TOl&^lji tc|f }# £ ft.%, 

m^$> -oxi>, v - x mm^Mi&^m ttez> 0 

[0 0 3 9] 

^liiSfeStftWi, huIS-7°'; 7D-7^>33OFTIR40(i, tl^tf" x c£<7) 

v-xifx<D-m&zm7£L ft ir4 oizx^mmztitzmmz hute 
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tfnsiwflifsa 2 o i (±, HuieFT i r 4 otf&tftzmfcmm&ittfMjEb 

titfrMMLX^Z tm%rLtzm&l~l*. KiiltmMl 2BSO f /Xlil 2 
FTIR4 0Sfr, **^(ifl|fSBK4a£*«IJ»mt 1 2 BRZf/XU 1 2 Alft: 
[0 0 4 01 

mm \zm^if^<r> v - * #x c^mit ^-TEUtij^p $ *u siwcii $ ti 

J&SCEE O £ ftffl i- & j^BiMS 43 1> T & m m -t & - 1 &X £ & o 
[0 0 4 1 ] 

r v - x if 7s mmmrfm'j? l fzm&x$> o -c , osat s c: 
iitciiQ, # * * <t> v - * <t> £ aii fin £ - <h £ & 0 m 
n<nffi.'j?^izmm lx v-7ij'7<D^m^m^Lfzm^^it. ^wrifxnffi. 
m*mmLxi>m.m<v%immm&T m^mimn^m^^n, mmm^m^ 
) ir&fzifx\ v-7if7<Di&mznnM^muz*£z>z\ti l z%b%\<^, *m 
nw&mzztui* z\<DXn ^t^ott jfrffi if 7 <n mm z&mz^&^t 

if 7 <Dmmzi&ffi mt&t&iz, *^i)Tif7 (ommzmn 

[0 0 4 2] 

t tz , mm <?> miEit <n tz ab \z if 7 <d mm * it #n $> & v » « «^ s -£ * 

, FT I RtcJ:*iW^«JSt^i65fe*c>*L?t:iijE«:««IEBBt 

O^z^c^T, §lC^tl^.o ZOUoiz^ ifa%tif7ffiA.<7>mmz£Z>v 
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[^2<^»ff^] 

0 3 (i, 2 WliOflC J: I.M0 C V Dtt 2 0 0 Acoff|j&£$E 

[0 0 4 3] 

H] 3 £#B?.-f £ Ar, Kr, N 2 > H 2 & CTfS&tf X (i, /^^Hft^v 1 
y 3 0 ^iIoT^f4-#tl 1 0 HK»vrL»$UW^g (MFC) 1 2A^iMTM 
$n^ 0 K»v£»$IJffll^e 1 2Aii, JEftWfSl 0 Ulit^i-^^^^x^vrLi 

-X^x^^44#t?l Oomp^l!!^*^ > 3 0 £ fiords £*i& 0 
[0 0 4 4] 

) o^KlWtfx t LT, ^*4-#§?l O^'bHufSv-x^x^M^i-^^^ >; T 
-x#x^Jt£#fX1-<5>- t i:4^o ^f^^^lte, ft*"X7^>3 lie 
[0 0 4 51 

0 %m^X±ftLfz X n ^^mm-^l OOC, HrL<(iFTIR40 £11 7Ltz~f 
[0 0 4 61 
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■7* 'J 7n-7'f > 3 3WFT I R4 Otix O y -x ^X^JS^ifJ^ 

l (wt, ft i r 4 0 1:1 vmfcztitzmm* [m^mmi t^i) , mmm 

mi&&Zmm%iW2 0 1 IzMLXihtl-t&o tu IBiMfmS 2 Olli, FT I R4 

OSES £if« $ «r , buK^'^ 7* 2 0 £$IJfl?i-& - «h K <fc <9 *T "9 o 
[0 0 4 7] 

, )7n-7'f>33WFTIR40i:J:t) v-x #*<7)?*j££:eifi-*-& Z t X o 
FT I R*ftfflt4ifci:«tot, 1£v^§CJEoJS*l-*1£ffl-r*lRil«!sa(c*5v» 

[0 0 4 8] 

<7)-?\ Jji — ^gmV/TLMnW^fi 1 2 A V^T^rlR*'^ Tktf* * V T 

os&fifcSHg-t * c t tf ? -e § & 0 i fc, #f^#x 7^31 j±J8(fl-tt*&9 > 3 

[|3«IIii] 

I4(i, 2|5:|IW^fg3O||iS<7)f^H«t*M0CVD^«2 0 0BO«J&£» 
[0 0 4 9] 

El 4 *&miT2> A r , Kr, N 2 * H 2 * ^<W*£t£ ti, 

tBiE# 2003-3064474 
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* > 3 0 £il o T JK£|-W§f lOtl, SiiMffiJfP^M (MFC) 12AHU 
0t*&S*l* o K*SE*«I»H111 2AI±, J^^ff 1 OCftl&t^W^Xt?) 

tm^- zti&o v - x #x i±, d *i t> <7)^^i -**br3H-§s i o t?*cft £ n-c£j& $ 

fSl 0<7)lllP#JSi:ii, 0 1*3 soffit S:t^ffi-r*JE^ti-l 8^tt^ 

[0 0 5 0] 

JKfM£*£7 ^ > 3 0 tcii, JE2Jtt 1 8 7^>31 rt ? f£ 

Ifbtl&o :wfK**X7 > 3 1 Kt±, Ar, Kr, N2, H 2 & f^>^<&tt 
#"X^Jf*rLsflJ«S (MFC) 1 2BHLTM$*i4 0 KSiftiffl]^ 

^v£1477X(±, j^M^ * > 3 0~»<n&ffi<Dmizihi6iirx t lt, m*l-#3f 1 
0 ^^v-^*"7S^+ u r^nii^^n (wt\ -<7)3oco^x^^-tf 

ti&o fisa^ ^mmfm^^x, tof»7^3 ls^tK^x^o 

3 1 Wi««:±^i2^iSI^M)£t LtUv»o 
[0 0 5 1 ] 

7>T-*°>-7° (TMP) 1 4**Kltf>*LTJ: < , I^it: >f *°> "7° 1 6 
hti&o Z\tih<Dtf>-fl 4, 16 14, M^^frl 2 Ort^^I^SC 
BWir&o Z\<D?~ > ~? 1 4 (4, K7^*°>7°1 6h fgfBl Lt, 

Ml 2 0 ft £00 ;U;n Torr ( 1 3 3 P a) WTcDHU jr£^1-£ - 

[0 0 5 2] 

jsc*hk*&7 r/30 1 0 wtt^ifSf 1 0 0 ^^'^un 

70-7^ >3 3^tfbtL^ 0 :<oyj7n-7'f>3 3i:i4, BSC#*tt*& 
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«t i) , 7-'j7n-7Y>33 t^iiiiifi i o o izm c&mmm? 4 > 3 0 

2>tzt6<Difx : m$&X$>& 0 Z\co7°>) i u - v 4 > 3 3 (i, ±& LfcJfcSt^ -f > 3 
2 H Ky^fvy 1 6<7)#H«fT^i)tL^n^o ffiot, 7U 7 n - 9 4 > 3 3 (i, 
K ? jtf>-f\ 6 ic «£ p^a^K^Jt U8t# £ n& o 

[0 0 5 3] 

td^-C, ±&Lfc3n&U f fc2 0|Sffi^g.lciJV>Tt±, felt §f 1 0 0 Ci 
*££*i£7&£-#'XC0imS£-7 O| j 7n-7^ >3 3CKIt4FT I R4 OCio 
■CEfiLTi/^o L^LfcjFfc, 7°'J 7n-7 > 3 3 LTV>£?j|£-#X 

**#SS1 0l*|COJE£j(i, ^tco^il^^^H^-^T-^^y 1 4Cit) lTo 
r r (1 3 3 P a) MT«Cii $ CI t i> $> •) , 7°'J 7D-7-f >3 3 

[0 0 5 4] 

W#^*ot4, ±^ L^:» 1 2 WHftiiSgO J: ^ #J&J!ML 

7y**&fa-r2>ztiraimx*$>2>o LfrLfttfb, i o o iznmizm 
a $ ti h w& it x * co v - * # * co mm i mm -r & - 1 # *i tin u -e * 
& 0 — ^, Mtsi o o tcsx$*L*«^^ii, mzj&mz$imztir\<*& 
a r x -c* & & co t- , ^ m ?i * * co v - x if x <d m js * * b# r*w t x m&ir&z 

mz±tyw.%izv-xifx<Di&m<nm&zm]Ex£2><Dx^ ^mm^i ooci 
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[0 0 5 5] 

ffe&"7 O30CFTIR40 ri ? I£tt ft, Z<DWM^7 ^ > 3 0 (i, 

e^EEOJK^O^k^iEii-r £ . * - sK5H=-# > -7° 1 4 S K 9 * # > "7° 
16CJ:*)lTorr ( 1 3 3 P a) J^TcOj&ff ll£i£5F£*iT J: ^ 0 
^*otfc, V-X^XOMiiFTI R4 OtlioTffiifllJSUffli^pr^-C** 

o 

[0 0 5 6] 

^mmmmx'iL ®>mm%* 1 o o ci isa^^i^ ^>3owftir4o 

(i , #'X fp O v - X 2f X <^mm £ iB5g L (ttT> FTIR40i:if) $ 

rsa^aisj , ^i^uj^M^*ij^^fi2 o mitt-cm* 
-r& 0 mm^w:2 o i (±, ±i&Ltzmmmmtmm^, ft i r 4 o^tb*i-& 

mmzwrn £ -fr * ft m o 

[0 0 5 7] 

* $e h ^ ^ co m m z u *> je-t * c t § & 0 

[0 0 5 8] 

i tz. ^MM^ 1 0 0 i:l £2>mMi&%&7 >f >3 OWFT I R 4 0C i ^ H 

m u k ^ffl 1- 4 # x 4 1 co v - ^ a x co ftjt & wm -t z z t &v § £ 0 ^ 

ot, I t:tlfeICfffl $ n T v » * # x ^ o v - x if x o & jg £ %£$L L , 
V - X #x <0?AK^@IE &$£H ^ h <D&M L K (± , ^ ^&HB * it (C^IE 
i-^^t^nlHg-e^^o :tLi:it), #«IE&$EBc7)^jtcOV-X#X£ffl^ 

■e c 7 ) P a p R f fc ^i^ii: # £ o 
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[|4 0lIIi] 

11 5 (±, 4 ©IlOf iU J:^,M0CVDM2 0 0 C<7>*£)&£$E 

[0 0 5 9] 

m 5 ^#BS-r £ Ar, Kr, N 2 , H 2 & ^^fgtt^fx (i, 9 
^>30 ^lotH^jS 10H, Ssv;t»$IJIflI^a (MFC) 1 2 A £t> LT 

*i* o - <£>K^fff 1 0 izftlfe $ *i & fui^RStt # * (± > +tU X t LXWs 
0^^H(fHEv-X*"X^^5|i-^o ft, £OJ5M*#i!&9>f >3 

[0 0 6 01 

JI^H&f&v -f>3 0i:it, J±#ft 1 8 Ott^tSff^'x 7^31 m% 
tfhii&o :w||W*X7^3 1i:ii, Ar, Kr, N 2 > H2^WlStt 
tT X ^S»v;f MJfP^e (MFC) 12BH Ltffilp $ *i & o KSsfEiSUiPSI 

TOtttfxti, m##t^^ ^ > 3 O^O^tOP^n^^x £ LT, 1 
£-77 XJi, iWMimS? 4 > 3 0 SrjioTJiiE Lfc * 3 £&3#ff 1 0 0 

*i& 0 ft, ^mmfm^^x, ^t»7^3 imw^7^> 

[0 0 6 1 ] 

JSCf^f^ O30 U(±, JK*|-#3S 1 0 <7>f£-C^3I#£? 1 0 0 &/*>f /^t* 
7 ^ > 3 0 frhnfc&tfxtitWfeZti&o (±, /^7'2 6wPil3t: 
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J: 0 , 7'"J70-7^33 ^^liii^ 1 0 0 IzMCZmm®;? -f > 3 0 
tiji^WU^IS^n&o ft, -«7'-J >3 3(i, J&MBf UM^ff 1 

0 0 \,-\m^-thi^if7,(D : i t^ i k^itL, ^mm.-kif ^^m^^^^m^-t 

2 IC K7^^°>7°1 6 0^itrT'£i,t£*i£o Hot, 7°'J7D-7^>33(i, 

^>7°i 6i:<t 0 mfc^n^m c»s^^o 

[0 0 6 2] 

^itS^^TT-^iliJ^f^i-^Tt:^, WMfeffi? ^>30 #f^"x ^ j > 

3 lW^riHo^^n-^^ >3 3 <7)7>Mn;FT I R4 O^tfbn^o 
FT I R4 0li, HI 5 tc^-TJ: ^ »HJy&^ -f > 3 0 frh'H 4 

-i > 3 5 Hf£tt<b*iT J:^o :«^/U7 > 3 5 tcfi/^-7*2 l , 2 
5mxHbti, aM/^70 3 5 7& 5 V^/^-r^>^f|-m*&7 > 3 0 comfit; 
li^'^7'2 3 ^f^t^^o i&^-jf^lZ, Z.tih<D/<)V7 2 1, 2 3, 2 5 <Dffl 
m^X *K /H/U7^>3 5 5gL< liHIH^7^ > 3 OtcS^^^^ti 

7703 5 izm& u v-xirx <Dm& £ ii'j^-r <?> £>^ ? & v^t-g- u (± , 

[0 0 6 3] 

MfEFT I R^tB7J(±T|flJ!««2 0 1 tC'&ij&S ti, BufStlJia^®2 0 1 iifjlfi 
S»«$IJf«^g 1 2 A££//X(± 1 2 B HUfiliF T I R OtfiTJ i:£ CT$IJf4p 

[0 0 6 4] 
[0 0 6 5] 

t7ti, ftir4o#; mm^&i o oizmxzti&v-xjfx^MmRv*-? 

tBfiE# 2003-3064474 



2003-191044 



^-v: 26/ 



^ & co x\ j&mizi&m ■* %> m <?) v - x # x <nmm<r>fr & <b -risig k j&jh -r 

4v-x#xw?*j££ffi]#fl-r&c:trt ? -e#&o ^oT, ilnmicftffl^ti 
r v *h U'S if x 4 1 <o v - x if x <7)fjtJt * U v - x # * <ojft JS T^illE & $&BB 

KV-x#X(7)fej££Pig$;K.£fc<7>T*&&<7)-£\ oo(;jiA$n^ 
coiS^ j£M&3*K#^#xco*;fL*£:*;# <^LTV-X#XCOM£.t.M 
10 0 6 6] 

2«m±<OV-X^x^^ffli-^j55cMM3SUWL 
•C*jgflST*#*o ±iS Ifc ± ^ 4' C V DiiHt V - X t 

[0 0 6 7] 

21: K^-r^ 0 >7°i 6co^Hu-e^)jt-ra«t ^ tc^^tt-rv^o >r<o*#£\ -7 o, ;7 

n-7^>33CFTIR40 fc, V -X 1 0 

T I R 4 0 co|#^» P>K7>f # > "7° 1 6 <0#|u H^-art- & * -Ccogfilf «r± < L 

7t «9 . -7°'; 7D-7^ >3 3 * K7Y*°>7°1 6 0fliftli4< 

7^1 4o#^-cs^9>f >3 2 tc^at$-e^:»), *v^±, ^a£^«runi^L* 

V*JE;*J8II£#£1S:H\ FT I R4 0**«JSffll3e-r«5 <h # co-t ;KOJ±7j J&fllBf 
[0 0 6 8] 
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[0 0 6 9] 

IH6(i, HfrieSUtSPflffi 2 0 1 iz J: *)mft £ I^*"X4>?)7 - X #x <7)at 

* ») . fc&if v - x # x o g fii^« c i , «^*x ^ammm^mQ 

1 , SC/f^r t'J T#X<7>j;{L-I:<7) 30»|fB!5effiQ 2 ^RAMfO^'J USE* LTV* 

o 

[0 0 7 0] 

KMffiAtoffl&W: 1 2 A. 1 2 B UjUlf -T&o 
[0 0 7 1 ] 

Xf 7^3 0 2tii, 70n3>lfa-^i, FT I Rfrb Afj £ii%> MtzL 
iMC 2 lC(E«rLT, jliJ^mSC 2 ^IIISC 1 Ufc* J: •? C^fXOli 

-? ^f^x^MSO^-Y v r*fx :^LtU^„ 
[0 0 7 2] 

2' =Q2-/9t^*?L, 
[0 0 7 3] 

BP*>, ^7 + ^^X0X7 7^3 0 2^, / 3C-Q2/1 OSKIi 
+ Q 2/1 0 7&*ftA$*i, lOTf^ffiQ 1 , Q2^ftL?nQl' , Q2* t:I 
Iff L T * * 'J Hffilt £ *i, ^iS-t" -S ftlJ^M-^* s »fio£*ftlJfflI^iB 12A, 1 2 B 
H3Hf £*i£o FTIR75^cOA7JC$tLt, Xf 7 7*3 0 2WM3i f 
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[0 0 7 4] 

\2titz,3 (mmnfr-^-ytfJ ~v \ frto— ,3 It, -Q2/1 Of 

L<ii+Q2/io) £i)'hz^*mm<vffifzz>: j^ikTzRmxxzti. mm~ 

, MtttQ 1 , Q 2 *Zti**tiQ 1 ' , Q2' tcMff Lt^^'J tcSB«$*l 

, nfc-t h mmm^nmmmmmmm 1 2 a , 1 2 b tc^m $ 0 
immm 1 ] 

0 7(4, FT I RiZX&mfc&Zkt LT, titl^^W (CO) 6 i^*^ 

t, jv jv 9 y 7 x t- y ) (D^nmi^^ ? h )v (tttt * « * iliWr- 
ft^c) *^i" 0 z<Dm7frb, Witl**xw (CO) 6 o^;kf^;H. (=C 
O) U*tSL^#«W, (cm-1) 2900, 1900, JkXf 5 0 0 

[0 0 7 5] 

W (CO) 6 #*<*>«J£gHfclw**i"* FT I ROlSS^ISISi-^ 7^:46. ffiC^Mg 
£y<7)7Sj££*» (2 5°C) , 4 5°C, 6 0 °C<D 3 j§ «9 fc U ^t'JT^H 
T7^3>*7 £ 5 0 s c c m (lscc m(4, 0*0-1 %J±<D : Mit^ 1 c m 3 
tiLtiZ - <h £Mc-f&) i/tiI£-££o FTIRli, $ 3 Wlliit*^ L/ifig 
(BP*>, "7° 'J 7n-7^ fClifc < , JiKBi^fico^Hrr^fim) KffcllLfco CCO 
FT I RO-b;U^C0EE^J(4 > Wti80Pa, 8 5Pa, 8 7 P a <h & 
19, /Hof-^M^^M^ti^f 1 3 3 0 P a (lOTo 

r r) -CUtiEL^ffili, WtiO. 337, 0. 656, 1. 0 5 0t*ofc 
o f&BE^Uisv^-ci FT I ROffia^+^ffiv*:: fcj&*StBS*L, 

Huf£#^mT*Otf-^5^<^^b^^o%^TW (CO) $if*<n>m.m.<r>mt* j %. 

[mmm 2 ] 

W (CO) 6 ^mUL, T;i^>#"X£*-v 'J TJfXRZ/ifcmJfXt LXm 
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t>fco FT I R^^3 0^wm g .-C^L7t:fSa (IP*,, 7*U 7 n - 7 * >T*(i& 

#'X 5 0 s c c rru 1 0 s c c m Sriftii £-t*-fco IWti, # ;i/,*K— 

3l<7)tr-^^Jt^«b^KC^n*ia^Jt* 1330Pa (lOTorr) TiflE L 
fcflti, 0. 2 3 5-C*o^ 0 
[0 0 7 61 

5 MJt/^0. 2 6 7 tCfEffcLfcfcft, #fR#"X<7)ytt:I:£fi| 

^-ToiSifln^lRj^SH^L, fiR^l 2 s c cmiLtU6-C, MS£0. 
2 3 3 tcM-t- ttf-Qhtio 

mmm 3 ] 

W (CO) 6 £JiMs|-i: U VDSCi •) * Lfco 
fS10<OSgli6 0rtL^o ^rt'JT^Ii, r;!/=r>^fx-e«£i«r 3 0 0 
s c cmt L, #f##'X{2 N 7;^*>^t*III 100sccmtU: o 
[0 0 7 7] 

ifc, 15:3RSCJEEBRft (6 0 tI<7>&ajEEj& s ifo 1 0 6 P a) (CO) 6 ^ 

g&£Ht\ &Jffl§£*#rt*>JEE2> 0. 15Torr ®2 0Pa) . JE*M£*Sx >f 
1 . 5Torr (&2 0 0 Pa) SrHatfco 
[0 0 7 8] 

mm&m4 5 0t«»«I^iL/:U5, J^MiSS7. 1 nm/ 
mi nT? >^Xf->Jjl7!>^J&£*i N >rXT>m<r>it1&m*2 7 /u n c 

mt^o to 

(± F T I R 4 0 £ «fc OW^fi 2 0 1 *fto-CfeI$S*#l 0 OK&l&Stl* 

v - x # x <7>aiJt7& j — 5etw«i^ $ ti* v - x #x o#ft*taia[**a!i5e $ n & ^ 

tztb, -&(D7u*7.Z@:7 Lfz'&iT*m%*WltL, *<DfeX->k<D-m<7)-7u 
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[0 0 7 9] 

CtU^tLUS ii, FT I R^^oTV-X^X^|fe^ia«^-ilJJ^-e^^>, ^ 
§&m<r>% 5 (Dmn^ftmi- £ &MO C VDit2 0 O D<7)f||J&£7K-fo fztzLm 

[0 0 8 0] 

El 8 £#BS-f -2,^ iftjfSMOC VDgf2 0 0 Dii^OMOC VDtf2 0 0 

: mir&&p KDrmm, ^mtmm^i 0 o<7)±^tiu^sij^Etift 1 8 a& 
z> mi^wm 3 0 tip<Di&& # x <Dj±t) £ iij^-r ^ 0 

[0 0 8 1] 

StiffiE^iftl 8 AtitfcfcB Lfcffi^tc^JS-r4ffi^«^-*«fKIW«i^fll2 0 1 H 
t**SU lfflfftlHJ&gtt2 0 1 (ilufiEFT I R 4 0 Oft^jf J: raf£J±?Jft 1 

8 A^&jjm^^m^^x, mtMmm%* 1 o o izmmnv* 7^30^ 

L T{£*£ $ *i & x unc £ it & v - x #x o*fe*tiiftj£ £ £ o 
[0 0 8 2] 

s#§?i 0 owzmm-tzmtiz-cii. mm^mm^i 0 ocii^wv-x** 

XStfi S t > HUlESeW 3 0 4 1 fctfrii $ V - X #X/ * * 'J T #~X/#fR77 X 
O^^C^LTFT I R^flCJ: 0 ^£v-X#xj£5j^i®.JRx^ Ml/ 
SftJSl r fc, MISBEIf 3 O^OE^Pt, Su ISSS^ 3 O^^I^^XMf, ~t 

S = AX I r X ( 1 /P) X C ( 1 ) 

[0 0 8 3] 
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m x. (i'EE^j p 43 «t v^ffiM c ^-tw^ftTt v - x mm s *iiip-t-n(f 

> -ftUJttfiJLTFT I R 4 OWHJMtl r <0<fgli±i*-f-£ 0 ZtzV-XifX 

mm s t f t i r 4 o <7>mtim^r i r oig^-^co##T-ei±tj p ^Jt^ Lfct& 
i r nm&zvtmtjptf—TznmftT^v-xifxmmstmjz-ftitf. 

[0 0 8 4] 

±IE^: (i) *mtt%>£. 

S/C = AX I r X ( 1 /P) (2) 
fc&ari 1 , iWiE^O^S/Cti, flfrSBaa^S 1 0 0 ^UzgASft&rl^tf* 
it * v - X # X O^t&ftjg tcffefc V\, 
[0 0 8 5] 

±IB^: (2) (±, JEE^JtH 8 AKJ:&EE27PO«j5£fcFT I R4 OCUM 
h^BU£ I rOiBOS*, tiffE'&se&P 1 <£ •) tTffilltffo^, FT 
I RtB^Jfei r tEE^ffiP £^<b, HUte^a#f?l 0 OUffc&$ft*fl£-:*fX* 
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